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10 A method for sealing and/or reconditioning of 
pipes 

FIELD OF THE INVENTION AND PRIOR ART 

15 The present invention relates to a method for sealing and/or re- 
conditioning of pipes inaccessible from the outside due to loca- 
tion thereof inside building elements, in the ground or the like 
according to the preamble of appended claim 1 as well as a 
member associated with such a method. 

20 

Such a method may be used for internally coating all types of 
pipes, such as for example "water pipes", which comprise all 
types of pipes conducting water, also waste water and- discharge 
pipes, larger main pipes In the soil or ground as well as pipes In 

25 the heating, water and sanitation system of accommodations, 
and ventilating' pipes for ventilating buildings. The condition of 
pipes of this type is impaired with age, and for example rust in 
pipes of cast iron tends to create holes in the walls thereof at 
certain exposed locations, which may lead to leakage having 

30 sometimes severe consequences, such as costly, moisture dam- 
ages in buildings, leakage of substances being harmful to the 
environment into the ground and so on. Also pipes of plastic 
change with time and fissures therein may arise as a conse- 
quence of ageing. There is therefore a need to recondition such 

35 pipes after a certain period of time through an internal coating 
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thereof with a protecting iayer, so that holes or fissures in the 
pipes resuitlng in damages of the environment will never appear. 

A number of methods of this type are therefore known, in which 
5 any type of slide or carriage, which is usually pulled through a 
pipe to be reconditioned while spraying coating material onto the 
inner wall of the pipe through a nozzle arranged at the slide or 
the carriage, is utilized. 

10 A method of this type is already known through for example the 
applicant's Swedish patent 9502330-5. Although the method de- 
scribed therein function^ well It Is desired to enlarge the field of 
use thereof, since it may not be used for sealing and/or recondi- 
tioning of pipe portions having substantial holes through the 

15 pipe wall. The expression substantial holes means here usually 
a diameter of the hole exceeding at least 2 mm, usually at least 
10 mm. "Diameter" is here to be interpreted as a circle with this 
diameter which may be placed within the hole, which may ac- 
cordingly for example be a longitudinal slot, but it will then at 

20 some location allow the Introduction of a circle having a diame- 
ter of at least said size. 

Should a method of this type described in this Swedish patent 
be used where, such substantial holes are present, there is a 

25 high risk that the hole in question is not filled in a satisfying way 
or not at all; and that the material sprayed out penetrates 
through the hole out of the pipe and In between building ele- 
ments, out in the soil or the like. Therefor, when sealing and/or 
reconditioning of pipes with such great defects in the form of 

30 substantial holes, It was until now necessary to -either push a 
completely new pipe into the defect pipe or locally, where the 
holes are present, break up walls, dig into the ground or the like 
so as to plug up the hole or the holes from the outside, and a 
said method may then be used, when the pipe no longer have 

35 any such substantial holes. 
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SUMMARY OF THE INVENTION 

The object of the present invention is to provide a method of the 
type defined in the introduction, which Is adapted to be used 
5 also for sealing and/or reconditioning of pipes having one or 
more substantial holes through the pipe vtrall. so that the field of 
use of such a method may be expanded. 

This object is according to the invention obtained by providing a 
10 method according to the appended claim 1. 

By using a pipe piece designed in this way in the form of a ma- 
terial piece divided In the longitudinal direction thereof so as to 
in this way cover the hole after breaking the means for holding it 
15 together an internal auxiliary wall without any ability of its own 
to seal the hole is created exactly where the hole Is located, so 
that spraying of the coating material Inside the pipe may then 
take place with the same good result as if the hole was not 
there. 

20 

It is pointed out that a number of methods are already known, 
which at first sight seem to be closely related to the method ac- 
cording to the invention, but these methods are of a fundamen- 
tally different type. Thus, it is described in WO 87/03840, SE 

25 368 435 and jti US patent 5 186 215 how pipes are sealed by 
introducing flexible pipes thereinto, which are held together 
during the introduction, so that they have a smaller outer dia- 
meter than the inner diameter of the receiving pipe, and the 
member holding them together being intended to then be bro- 

30 ken, so that they get an outer diameter when introduced in the 
pipe substantially corresponding to the inner diameter of the re- 
ceiving pipe. The reconditioning is completed through the intro- 
duction of these pipes into the pipes to be reconditioned. Thus, 
the means holding the members together Is utilized for facllltat- 

35 ing the Introduction of a new pipe into an old pipe. No recondi- 
tioning of the pipes through spraying coating material on the In- 
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ner walls takes place In these methods, and the pipes intro- 
duced are alone able to achieve sealing of possible holes In the 
outer pipe. A use of a material piece divided In the longitudinal 
direction and adapted to be applied over a hole in a tube under 
5 pretension so* as to function as an auxiliary wall when spraying 
coating material on internal walls in a pipe is accordingly some- 
thing totally new and Is not even mentioned in said publications. 

According to a preferred embodiment of the invention a camera 
10 is introduced into the pipe together with the pipe piece and the 
location at which the means holding tiie pipe piece togetKer un- 
der pretension shall be brol(en Is determined on the basis of 
pictures of the interior of the pipe displayed by the camera. It 
may hereby be ensured that the pipe piece is applied as a said 
15 auxiliary wall exactly at the location where it is desired and 
needed. 

According to another preferred embodiment of the invention a 
bellow-like member expandable through supply of a pressurized 

20 medium thereto is brought to expand inside said pipe piece 
when reaching said location for the substantial hole for breaking 
said means for holding the pipe piece together. This constitutes 
a simple and reliable way to break said means without any risk 
of damaging the material piece or the pipe wall. A bellow-like 

25 member in the form of a rubber bellow may advantageously be 
brought to expand through supply of pressurized air thereto for 
breaking said means. 

According to another embodiment of the invention, which con- 
30 stitutes a further development of the two preceding embodi- 
ments, the pipe piece Is moved inside the pipe towards said lo- 
cation while holding it through a partially expanded bellow-like 
member located therelnside, which is brought to expand further 
when reaching said location. The beilow-like member may 
35 hereby be used both for holding the pipe piece during the 
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movement thereof for bringing It to said location and for breaic- 
ing tiie means for iiolding it togetiier. 

According to anotiier preferred embodiment of tiie invention a 
5 said pipe piece iiaving a material tiiicl<ness being less than half 
the thiclcness of the wall of the pipe is introduced into the pipe 
to said location. The pipe piece may advantageously have a 
material thickness being less than a third of the wall thickness of 
the pipe, since the material piece forming tlie pipe piece is only 
10 Intended to function as an auxiliary wall retaining the coating 
material sprayed and not to In any way seal or recondition the 
pipe by itself. 

According to another preferred embodiment of the invention a 
15 said pipe piece having a material thickness of 0.2-2 mm. ad- 
vantageously 0.8-1.4 mm and preferably about 1 mm. is intro- 
duced Into the pipe to said location. Thus, very thin material 
pieces having themselves no ability to function as a pipe wall 
may be used for forming said auxiliary wall. This is also advan- 
20 tageous by the fact that the reduction of the inner diameter of 
the pipe as a consequence of the application of the material 
piece will not be substantial, so that after internal spraying of 
the pipe with coating material it will hardly be apprehended that 
said material piece is locally arranged under the coating mate- 
25 rial. 

According to another preferred embodiment of the Invention a 
said pipe piece is made of glass fibre reinforced polyester intro- 
duced into the pipe to said location. It has turned out that such a 
30 material is advantageous, since the material piece may be made 
thin, but at the same time durable and be pretensioned so as to 
then assume a resting position involving also . a pretension 
against the pipe wall after breaking the means for holding it to- 
gether. 

35 
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According to another preferred embodiment of the invention it is 
a pipe piece that in a state appiied over a said substantial hole 
after breathing the means for holding it together surroundingly 
covers the inner wall of the pipe that is used, which is advanta- 
5 geous, since* it is only necessary when introducing the pipe 
piece in the pipe to checl< that it is introduced as far as desired 
into the pipe, and it does not matter if the pipe piece is turned 
during the Introduction. However, it may sometimes be suitable 
to use a pipe piece of another type, and this is mentioned in a 

10 further preferred embodiment of the invention, in which a said 
pipe piece, which in a state applied over said substantldl hole 
after breaking said means for holding it together has a longitu- 
dinal gap between the two circumferential ends thereof with a 
transversal dimension smaller than half the circumference of the 

15 pipe that is used for enabling sealing of at least one said sub- 
stantial hole located opposite to a so-called T-branch of the 
pipe. When such T-branches or the like are present in the pipe, 
i.e. where another pipe opens into said pipe, a pipe piece sur- 
roundingly covering of the wall of the pipe may for sure not be 

20 used, since this would obstruct the opening to the other pipe. 

According to another preferred embodiment of the invention the 
pipe piece is moved inside the pipe to a location for covering a 
hole having a diameter exceeding 2 mm, exceeding .10 mm or 
25 exceeding 20 mm. Thus, the method according to the invention 
may be efficiently utilized for sealing and/or reconditioning of 
pipes through Internal spraying also when very big holes through 
the pipe wall exist. 

30 The invention also relates to a member adapted to be used for 
forming an auxiliary wall when internally spraying a pipe Inac- 
cessible from the outside due to location in building elements, In 
the ground or the like with coating material as well as a method 
for application of an auxiliary wall over a substantial hole In a 

35 pipe Inaccessible from the outside due to location in a building 
element. In the ground or the like according to the two appended 
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independent claims for such a member and 8uch a device, re- 
spectively. 

The advantages of such a member and such a device appear 
6 without any dbubt from the discussion above of the method ac- 
cording to the Invention and the preferred embodiments thereof. 

Further advantages as well as advantageous features of the in- 
vention appear from the following description and the other de- 
10 pendent claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

With reference to the appended drawings, below follows a spe- 
15 clfic description of preferred embodiments of the Invention Cited 
as examples. In the drawings: 

Fig 1 is a partially sectioned view illustrating how a pipe 
may be internally coated through spraying aooordlng 
20 to a method of the type according to the invention, 

Figs 2 

and 3 are perspective views illustrating a member accord- 
ing to the invention in the form of a material piece di- 
25 . vided in the longitudinal direction thereof, which is 

held together under pretension to a pipe piece ac- 
cording to two preferred embodiments* of the inven- 
tion, 

30 Fig 4 schematically illustrates a device according to the 
invention for applying an auxiliary wall at a location in 
a position for introducing a pipe piece later forming 
the auxiliary wall, 



Fig 5 



is a view corresponding to Fig 4 of the device In a 
position in which the pipe piece has been converted 
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into an auxiliary wall in a location over a substantial 
hole In the pipe wall. 

Fig 6 is a partially sectioned perspective view illustrating 
how a member according to Fig 2 is applied inside a 
pipe for functioning as an auxiliary wall over a hole 
when internally spraying coating material on the Inner 
wall of the pipe, and 



10 Fig 7 Is a view corresponding to Fig 1 illustrating how in- 
ternal spraying of a pipe wall takes place 'in the 
method according to the invention by utilizing a said 
auxiliary wall, 

15 DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
OF THE INVENTION 

How a device of the type already known through the Swedish 
patent 9502330-5 of the applicant may be used for carrying out 

20 a method of the type according to the present invention is illus- 
trated In Fig 1, This device has a member 1 in the form of a 
hose for feeding a coating material, for example polyester, in 
which glass flaked have been mixed, through a nozzle 2, from 
which It is intended to be sprayed out on the inner wall 3 in a 

25 . pipe 4. The. device has means not shown adapted to rotate a 
cable-like member 5, so that a part 6 rigidly connected with re- 
spect to rotation to the nozzle and arranged at the end of said 
member may be rotated. By such a rotation of the nozzle, pref- 
erably with a high speed, which exceeds 4000 revolutions/min 

30 and preferably is between 6000 and 8000 revolutions/min and 
pulling the nozzle 2 rearwards through a pipe this may by 
throwing of coating material 18 out through openings 7 arranged 
radially in the nozzle be coated by a coating material layer 8 for 
reconditioning and sealing of the pipe through forming an inner 

35 strong pipe wall as soon as the coating material has hardened. 
Furthermore, it is schematically illustrated in Fig 1 how the de- 



13-12-2004 1S:4E FRAN-BJERKENS PKTENTBYRA 
WO 2004^1276 



me 1 83760 



T-077 P. 017/041 F-700 
PCT/SE200d/M0994 ' 



(.^ 

^- vice has a member 9 for centering the nozzle in a pipe, In which 

It is moved, so that the rotation axis of the nozzle will substan- 
tially coincide with the centre axis of the pipe. 

5 Even if the method described in the Swedish patent mentioned 
above and schematically illustrated in Fig 1 leads to a good re- 
sult, it has the drawback mentioned above that It may not be 
used where substantial holes of the type defined above exist 
through the pipe wall, or if It is then used- there Is a risk that it 
10 results in inconveniences. However, the method according to the 
present invention finds a remedy to th^se inconveniences.* 

In the method according to the Invention a material piece 10 
schematically illustrated in Fig 2 is used for this sake, which has 

15 a thickness being considerably smaller than the typical wail 
thickness of the pipe into which it Is intended to be Introduced, 
for example 1 mm with respect to 3 mm, and which advanta- 
geously is made of glass fibre reinforced polyester, sheet or an- 
other material, which may be held together through means 11, 

20 here in the form of comparatively easily breakable ribbons, un- 
der pretension, i.e. while storing potential energy. The materia! 
piece is before the introduction into a pipe held together through 
said means 11 to a pipe piece 17 having an outer diameter be- 
ing lower than the Inner diameter of the pipe into which it is to 

25 be introduced,- 

A device for application of an auxiliary wall over a substantial 
hole 12 in a pipe 4 inaccessible from the outside due to location 
in a building element. In the ground or the like, is schematically 

30 illustrated In Fig 4. The device comprises on a frame 13 adapted 
to be pushed Into a pipe a camera 14 adapted to display pic- 
tures of the interior of the pipe, a bellow-like member 15 con- 
nected to the frame and through a conduit 16 to a source of a 
pressurized medium not shown. The beilow-like member is 

35 adapted to be expanded through supply of pressurized medium 
thereto and is for this sake of for example rubber. It is illustrated 
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in Fig 4 that the bellow-like member is adapted to be partially 
expanded when the frame Is moved so as to externally thereof 
hold a pipe piece according to Fig 2 and 3. When then the cam- < 
era shows that the pipe piece is in the correct position for cov- 
5 ering a substantia] hole 12, the control member controls the 
source of pressurized medium to supply pressurized medium to 
the bellow-like member 15 for expansion thereof and breaking 
said means 11 for holding the member together, so that the 
material piece 10 is applied at that location as Bn auxiliary wail 

10 over the hole 12 and bears against the inner wall 3 of the pipe 
under pretension, as shown in Fig 5. Pressurized medldm, i.e. 
preferably compressed air, may then be drawn out of the bellow- 
like member 15, so that this contracts and may then together 
with the rest of the device be retracted out of the pipe while 

15 leaving the auxiliary wall formed by the material piece over the 
hole 12. It Is schematically illustrated in Fig 6 how a material 
piece according to Fig 2 may be applied in a pipe 4 so as to 
Internally cover a hole 12. 

20 It is illustrated in Fig 7 how the pipe 4 may then be Internally 
coated with a coating material through rotation of a nozzle 2 of a 
device of the type illustrated in Fig 1 . When the nozzle reaches 
the location for th^ substantial hole the coating material will still 
be able to be efficiently retained inside the pipe and form a uni- 

25 . form coating layer 8 thereinslde, so that the pipe is efficiently 
reconditioned and sealed by this coating layer, which will extend 
continuously through the pipe on both sides of the material 
piece 10. 

30 A pipe piece 17' formed by a material piece 10 differing from the 
one according to Fig 2 by being adapted to have a longitudinal 
slot between the two ends thereof as seen in the circumferential 
direction in a state applied over a hole with a transversal dimen- 
sion being less than half the circumference of the pipe is illus- 

35 trated in Fig 3. This means that this material piece may be used 
for applying an auxiliary wall over a substantial hole In a pipe in 
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the region of an opening of another pipe into this pipe, since It 
nf^ay be avoided that in such a case said second pipe is ob- 
structed by the oiaterlal piece. 

5 The invention- is of course not In any way restricted to the pre- 
ferred ennbodiments described above but many possibilities to 
modifications thereof will be apparent to a person with sldll in 
the art without departing from the basic idea of the invention as 
defined in the appended claims. 

10 

It would for example be possible to introduce one or more said 
material pledes into a pipe, for example about 10 such pieces 
distributed over the extension of the pipe, before starting the 
very spraying procedure. 

15 

It is pointed out that in the method according to the invention 
there is not at ail any obligation to use a nozzle spraying coating 
material on the internal wall of a pipe through rotation, but the 
coating material could be sprayed on the inner wall of the pipe 

20 in an arbitrary way, for example by making a nozzle having an 
opening to carry out a scanning movement so as to coat the in- 
ner wall of the pipe, or by providing the nozzle with a number of 
small holes resulting in a fine spraying of the inner wall of the 
pipe without any heed to lactate the nozzle when pulling the 

25 nozzle rearwards through the pipe. 

It Is pointed out that "control member" as used in the claims with 
respect to the control of the source of pressurized medium also 
comprises a control by hand by a person "turning up" the pres- 
30 sure when the position of the pipe piece is as desired. 



It would as such be possible to break the action of the means for 
holding together by other members than an expandable bellow- 
like member, such as any form of knife or the like. 



